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Abstract
Behavior, ethology and welfare
Animal welfare is not a term that arose in science to express a scientific concept; rather, it arose in Western
civilization to express ethical concern regarding the treatment of animals. There are three schools of welfare,
and which school an individual subscribes to will often influence the philosophical definitions of welfare to
which they subscribe. The first school is a feeling based school, which would include some reference to the
importance of ascertaining what an animal feels in terms of pleasure, suffering, distress, and pain. The second
school is a functioning-based school in which there is a focus on the fitness and health of animals. The third
school is a nature-based school that values the natural behaviors of animals under natural conditions. The idea
of feelings being important for welfare was developed by Duncan 1 and Duncan and Dawkins,2 and then the
suggestion was made that, in fact, feelings were the only thing that mattered.3 ln turn, because of these various
schools of thought, animal welfare researchers are still unable to agree on one animal welfare definition, but
the measures that can be used to help assess how an animal is coping within defined parameters have been
agreed upon. Animal welfare is an issue that involves several scientific disciplines that are part of the animal
sciences, which include performance, physiology, anatomy, health, and behavior.4 Perhaps the discipline that
has been most closely associated with welfare is the study of animal behavior, known as ethology.4 The term
applied ethology is often used to designate the subdiscipline of studying the behavior of animals that are
managed in some way by humans. Gonyou4 noted, "Applied ethology involving agricultural species has
become so closely associated with the scientifi,c study of animal welfare that some use the terms behavior,
ethology and welfare as virtual synonyms." 4 The objective of this paper will be to discuss three case studies
using pig behavior that may be used on farm by a swine practioner.
Disciplines
Animal Sciences | Behavior and Ethology | Large or Food Animal and Equine Medicine
Comments
This proceeding is from Johnson, A. K. 2011. Evidence-based swine welfare: Where are we and where are we
going? Proceedings of the 42nd American Association of Swine Veterinarians Annual Meeting, Phoenix, Arizona,
pp 403-407. Posted with permission.
This conference proceeding is available at Iowa State University Digital Repository: https://lib.dr.iastate.edu/ans_conf/27
Evidence-based swine welfare: Where are we 
and where are we going? 
Anna Kerr Johnson, PhD 
Department of Animal Science, Iowa State University, Ames, Iowa 
Behavior, ethology and welfare 
Animal welfare is not a term that arose in science to express 
a scientific concept; rather, it arose in Western civilization 
to express ethical concern regarding the treatment of ani-
mals. There are three schools of welfare, and which school 
an individual subscribes to will often influence the philo-
sophical definitions of welfare to which they subscribe. The 
first school is a feeling based school, which would include 
some reference to the importance of ascertaining what an 
animal feels in terms of pleasure, suffering, distress, and 
pain. The second school is a functioning-based school in 
which there is a focus on the fitness and health of animals. 
The third school is a nature-based school that values the 
natural behaviors of animals under natural conditions. The 
idea of feelings being important for welfare was developed 
by Duncan 1 and Duncan and Dawkins,2 and then the sug-
gestion was made that, in fact, feelings were the only thing 
that mattered.3 ln turn, because of these various schools of 
thought, animal welfare researchers are still unable to agree 
on one animal welfare definition, but the measures that 
can be used to help assess how an animal is coping within 
defined parameters have been agreed upon. Animal welfare 
is an issue that involves several scientific disciplines that are 
part of the animal sciences, which include performance, 
physiology, anatomy, health, and behavior.4 Perhaps the 
discipline that has been most closely associated with wel-
fare is the study of animal behavior, known as ethology.4 
The term applied ethology is often used to designate the 
subdiscipline of studying the behavior of animals that are 
managed in some way by humans. Gonyou4 noted, "Ap-
plied ethology involving agricultural species has become so 
closely associated with the scientifi,c study of animal welfare 
that some use the terms behavior, ethology and welfare as 
virtual synonyms." 4 The objective of this paper will be to 
discuss three case studies using pig behavior that may be 
used on farm by a swine practioner. 
Case example one: Pain management in 
pigs 
Setting the scene 
Science-based guidance for the industry on optimal hous-
ing, management and treatment oflame pigs is deficient. 
There are no approved drug treatments for analgesia use 
in lame swine, and the identification and validation of 
robust, repeatable pain measurements is fundamental for 
the development of effective analgesic drug regimens and 
management strategies for use in lame pigs.5·6 Research 
to address the limited knowledge in this area is essential 
to formulating science-based recommendations for pig 
producers. This will become especially important ifleg-
islative actions succeed in preventing downed animals 
from entering the human food chain (Prevention of Farm 
Animal Cruelty Act and the Healthy School Meals Act) 
regardless of etiology. 
Pain and behavior 
In veterinary medicine, changes in an animal's behavior 
are often used as the first clinical signs of illness, injury 
or pain. Good stockpeople develop an "eye" for the ani-
mals in their care, and become highly skilled at picking 
up subtle changes in behavior patterns at the individual 
animal or pen level. Animal behavior is a key parameter 
to evaluate animal welfare since it accurately reflects the 
animal's integrated response to its situation7•8 but the 
characteristics of subjective emotional states such as fear 
and pain sensation or perception are such that they can 
only be measured indirectly in humans or animals. Pain 
is defined by the International Association for the Study 
of Pain (IASP) as "an unpleasant sensory and emotional 
experience associated with actual or potential tissue dam-
age, or described in terms of such damage." The IASP adds, 
"The inability to communicate verbally does not negate 
the possibility that an individual is experiencing pain and 
is in need of appropriate pain-relieving treatment." This 
is an important point, especially when discussing pain in 
animals, and even more so in food-producing animals, 
such as pigs. Animals can visibly communicate their pain 
to us only through physical signs. Behavior commonly as-
sociated with pain in swine include: vocalization, abnor-
mal standing posture, decreased body weight, reluctance 
to move, decreased appetite, restlessness, head turning 
and limping.9·10·11 Furthermore, when a pig is lame the 
stride length shortens, movements are more "stiff" and 
the animal has a lowered ability to accelerate and change 
direction. 12 Locomotor disorders can be associated with 
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neurological disorders, lesions of the hoof or limb, or a 
mechanical-structural problem, trauma, or metabolic and 
infectious disease. 13·14·15 
Technologies to detect lameness pain in pigs -
Iowa State University (ISU) 
Numerical rating scoring and visual analog scoring sys-
tems are common in production systems, but are highly 
subjective with varying degrees of inter- and intra- ob-
server correlation. Therefore, the swine intensives study 
laboratory at ISU was created in 2009. The aim of this 
laboratory is to validate repeatable, objective and robust 
tools that can be implemented on farms to assist in de-
tecting and treating lameness pain in pigs (http://vet-
med.iastate.edu/research/labs/Swinelab ). Behavior 
in home pens, behavioral kinematics whilst walking and 
standing and reactions that indicate sensitivity to pain 
allow us a non-invasive analysis of pain lameness that can 
be correlated with the other diagnostic tools (ie perfor-
mance, anatomy, health and physiology). 
Practical application 
The long-term goal is to validate objective tools to assess 
pain. These tools will be used to develop management 
strategies and to screen analgesics that have shown ef-
ficacy in other species for pharmacokinetic profiles in 
swine. This would allow for treatment in a production 
setting, and to establish efficacious analgesic drug regi-
mens for various painful production outcomes in pigs, 
and to determine refinements to housing to facilitate 
convalescence and comfort in lame swine. In response to 
the urgent need for pain-mitigation strategies in Ameri-
can livestock production, the primary objective of this 
proposal is to further evaluate an innovative lameness 
model in pigs and the effect of pain mitigation strategies 
including environmental modification and analgesic drug 
administration. Furthermore, management of convales-
cent swine through the use of hospital pens, establishing 
humane endpoints and appropriate euthanasia tech-
niques has been explored by our team. 16•17 Refinements to 
environments for the welfare of convalescent swine has 
been identified as a research need to the US pork indus-
try and for welfare certification programs. 
Case study two: Sow motivation-Purdue 
University 
Setting the scene 
Animal welfare and the housing of farm animals is a 
growing consumer, legislation and industry concern. 18 
The use of gestation stalls to house pregnant sows has 
been under particular scrutiny, as stalls cause physical 
and social restriction, as well as a lack of stimulation for 
the animal. 19·20 One way to improve the welfare of sows 
housed in un-stimulating environments is to provide en-
vironmental enrichment. The definition of environmen-
tal enrichment varies within the literature; 2 1·22 however, 
Elmore et al.,23 have proposed the following definition of 
environmental enrichment: that environmental enrich-
ment be defined as biologically relevant22 additions to 
the environment that allow coping with stressors24 by 
promoting species-specific (i.e. 'natural') behavior25·26 and 
may be linked to the experience of positive affective states 
in animals.27·28 Environmental enrichment has the poten-
tial to increase sow welfare, as enrichments can provide 
an outlet for exploratory and highly motivated behaviors, 
such as nest building prior to farrowing; 2930 lead to a re-
duction in abnormal behavior, such as stereotypies;31 re-
duce chronic hunger by increasing gut fill; 32 and increase 
thermal and flooring comfort.33·34 
Measuring motivation 
Motivation studies can help us determine which be-
haviors and resources are important to pigs, leading to 
changes in housing and husbandry, which improve ani-
mal welfare.3536 Investigation into the motivation of pigs 
frequently utilizes operant conditioning techniques and 
multiple motivation models have been used, most com-
monly elasticity of demand.37·3839 Elasticity is generally a 
poor measure of motivation for a number of reasons,40.4 1 
while reservation price (or the highest price paid) is con-
sidered to be a more robust measure. 
Practical application 
Elmore et al.,42 investigated whether the motivation of ges-
tating sows for access to an enriched group pen (containing 
a rubber mat, straw, compost and cotton ropes), and their 
behavior while in the pen, would differ due to social status. 
Motivation was measured using an operant panel and be-
havioral measures. Dominant and subordinate sows were 
equally and moderately motivated for access to an enriched 
group pen. However, dominant sows were more aggressive 
and spent more time using enrichments upon entrance 
to the pen, while subordinate sows were more frequently 
displaced from enrichments and were less active. Subordi-
nate sows increased their use of enrichments the following 
morning during non-peak times. These findings demon-
strate that regardless of social status, sows were able to ac-
cess enrichments and valued an enriched group pen. Sow 
social status has the potential to greatly alter the effective-
ness of enrichments in group settings and will become an 
increasingly important consideration as scientists, caretak-
ers and veterinarians explore welfare friendly alternatives to 
barren sow housing. 
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Case study three: Drinking behavior of 
nursery pigs 
Setting the scene 
Scientific recommendations for delivering vaccines orally 
within the water supply are critical. Recommendations 
should not only include the medicinal values but must 
also address the pigs drinking behavior i.e. "when is the best 
time to provide the medicine based on when pigs prefer to 
drink?" Water has often been defined as the "the forgotten 
nutrient" in regards to the limited attention it has received 
in comparison to detailed research and application for 
other dietary nutrients.43 Water is the most essential nutri-
ent for life and an inadequate supply can result in devastat-
ing consequences such as overheating, dehydration, and in 
the extreme case, death. Knowledge on correct placement 
for key resources to facilitate unhindered drinking for 
nursery aged pigs is limited.44•4s.46 Farm animals form a so-
cial hierarchy or rank order that can affect accessibility to 
key resources within their pen.47 In competitive situations, 
higher ranked animals might have more access to water. 
Many factors need to be considered when optimizing 
drinking availability to the pig. Drinking system design,48.49 
management strategiesso and the optimal ratio of pigs to 
the water resource are all critical considerations. Current 
recommendations on the ratio of drinker to the number of 
nursery pigs are 1: 15 in the United Kingdoms1 and 1: 10 in 
the United Statess2 but there is limited science to support 
these recommendations. 
Drinking behavior 
Drinking is defined as voluntary oral ingestion ofliq-
uidss3 and refers to the total consumption of water; 
which includes water which is often contained in feed. s4 
Pigs may drink to satisfy their physiological need for 
water and it has been reported that pigs will addition-
ally drink to relieve a feeling of hunger.ss It has been well 
documented that pigs are prandial drinkers and that 
there is a clear relationship between feeding and drink-
ings6.s7 along with preferred times of the day when pigs 
will drink.s8 
Technologies to determine drinking behavior in 
the nursery pig - ISU 
In one study two treatments were compared in a cross-
over design: withheld (WH ), pigs did not have access to 
water for 15 hours, and control ( c), pigs had ad libitum 
access to water. One camera was positioned over each 
drinker to record visits lasting ~ 5 seconds between 7:00 
am and 1 :00 pm on 2 consecutive days. One meter was 
Evidence-based Practice 
installed on each water line to record water disappearance. 
All pigs from both treatments visited the nipple cup 
drinker during the 6-hour observation period. Control 
pigs made fewer total visits and spent less time at the 
nipple cup drinker than WH pigs. The WH pigs spent 
longer at the water nipple and visited more often than 
the C pigs only for the first hour after water was restored. 
Water disappearance was greater for the WH pigs.s9 
Practical application 
Timing of water based vaccines becomes an important 
consideration if the vaccine is only active for a defined pe-
riod of time. Therefore, understanding temporal drinking 
patterns of nursery aged pigs is critical to ensure all pigs 
have the opportunity to drink and therefore receive the 
vaccine. Sequential behavioral projects can now provide 
recommendations of whether to withdraw water prior to 
the application of a water based vaccine and if a group of 
25 nursery aged pigs are able to visit the drinking source 
for a 5 second visit and receive a water based vaccine if the 
application begins at 0700 and concludes at 1300-hours.s9 
Conclusions 
Both basic and applied pig research has either been com-
pleted or is on-going that incorporates behavior as a key 
measurement. Used judiciously, analyzed correctly and 
interpreted and applied professionally, behavior is a criti-
cal component of evidence based swine welfare research. 
Behavior will become increasingly important to guide the 
practicing veterinarian into providing state of the art care 
and attention, which in turn will positively impact the 
overall health of the pig. 
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